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nAPTEHOrEHETHHECKHE IIOKOJIEHHfl SANGUINICOLA ARMATA 
(TREMATODA: SANGUINICOLIDAE) 

© H. B. CeHj^epcKHH, H. B. KypSaTOB, A. A. floSpoeojibCKHH 

flonepHHe cnopouHCTbi Sanguinicola armata npeucTaBJieHbi HecKOJibKHMH reHepaumiMH, CMeHa 
KOTOpbIX npOTexaeT B 3HaHHTeJIbHOft Mepe CHHXpOHHO B COOTBeTCTBHH CO CMeHOH Ce30H0B roua. 
Moaoubie, npHCTynaiomne k pa3MHO>xeHHK) oco6h OTpo>KuaK)T HCK.moHHTe.nbHO uepKapnft. Bojiee 
CTapbie cnopouHCTbi nepexoa^T k npoayuHpoBaHHio ce6e nouobHbix. npH otom pa3BHBaiomnec5i b hhx 
MOJ ioflbie cnopouHCTbi ne noKHuaiOT MaTepHHCKHft opraHH3M, a ocraioTCfl b hcm. B pe3yjibTaTe Ha 
rncTOJiornHecKHX cpe3ax oneHb nacTO yaaeTca HabjnouaTb xapaKTepHbie «MaTpemeHHbie» CTpyKTypbi. 
repMHHajibHbie Maccbi uonepHHX cnopouHCT S. armata objiaaaioT paaoM cneuncjDHHecKnx ocobeH- 
HOCTeH, OTcyTCTByiomHX b aHajiorHHHbix o6pa30BaHH5ix aonepHHX cnopouncT upyrnx TpeMaToa. 


B nocneuHHe roubi OTMenaeTCH hbhwh pocT HHTepeca k KpaftHe cneuHajiH3HpoBaHHoft 
rpynne TpeMaTOU — KpoBenapa3HTaM pbi6, b HacToamee BpeMfl oObeunHaeMbix b 2 ceMeft- 
CTBa (Aporocotylidae, Sanguinicolidae) (Yamaguti, 1958) h BKjuonaeMbix b OTpaue Schi- 
stosomatida Hapauy c ocTajibHbiMH KpoBenapa3HTaMH no3BOHOHHbix xchbothwx (A3hmob, 
1975). OuHaxo HaujH npeucTaBJieHHH o caHrBHHHKOJinuax (s. 1.) h no ceft ueHb oneHb 
uaneKH ot HcnepnbiBaiomeH nojiHOTbi. 

Oco6eHHO uocauHbie npoGejibi HMeiOTca b Hauinx 3HaHHax o napTeHoreHeTHHecKHx 
noKOJieHH^x caH tbhh hkojihu (s. 1.), hto HenpHeMJieMO no UByM npHHHHaM. C ouHoft 
CTOpOHbl, CaHrBHHHKOJIHUaM (s. 1.) BMeCTe CUpyrHMH nepBHHHO c}3ypKOUepKHbIMH TpeMaTO- 
uaMH npHuaeTCfl bojibrnoe 3HaneHHe b cJmjioreHeTHHecKHx nocTpoeHnax (Cribb e. a., 
2001b), c upyroft >Ke — uuh hhx xapaKTepHa HecBoftcTBeHHaa ocTaubHbiM Digenea Hpe3Bbi- 
naHHO LUMpOKan rpynnoBafl cneuH(J)HHHOCTb no OTHomeHHK) k nepBbiM npOMOKyTOHHbiM 
xo35ieBaM. Hx napTeHoreHeTHnecKne noKOJieHHA 3acejunoT nojinxeT, ueycTBOpnaTbix h 
6pK)XOHOrHX MOJ1J1IOCKOB, npHHCM OHH MOryT 6bITb npeUCTaBJieHbl H peunflMH, H CnOpOUHC- 

TaMH (Martin, 1944, 1952; K0ie, 1982; K0ie, Peterson, 1988; Smith, 1997a, 1997b; Cribb 
e. a., 2001a). B to *e BpeMH caMH napTeHHTbi b OojibmHHCTBe cjiynaeB onncaHbi noBepx- 
HOCTHO. CHHTaHHbie HCCJieUOBaHHfl nOCBHUteHbl paCLHHC})pOBKe )KH3HeHHbIX UHKJIOB CaHTBH- 

hhkojihu (s. 1.) (Scheuring, 1923; Eismont, 1926; Evans, Heckmann, 1973; Kirk, Lewis, 
1993). Flo cyTH uena, cymecTByioT TOJibKO 2 6ojiee hjih MeHee npneMJieMbix onncaHHA 
MHpauHuneB: ouho, BbinojmeHHoe eme Ha CBeToonTHnecKOM ypoBHe (Eismont, 1926), h 

BTOpOe, XOTfl H CUeJiaHHOe c HCn0Jlb30BaHHeM 3JieKTpOHHO-MHKpOCKOnHHeCKHX MeTOUOB, 

ho KpaHHe c{3parMeHTapHoe (McMichael-Philips e. a., 1992). llapa3HTHHecKafl c{)a3a pa3BH- 

TH 5 I MaTepHHCKOH CnOpOUHCTbl JIHmb ynOMHHaeTCfl, HO HHKaKHX KOHKpeTHbIX CBeueHHH o 
Heft He npHBOUHTCH (Ckp^Ohh, 1951). OneHb noBepxHOCTHbie Mopc{)OJiorHHecKHe onncaHHfl 
uonepHHx noKOJieHHft napTeHHT He uaiOT cKOJibKO-HH6yub nojmoro npeucTaBjieHHfl hh o 
Mopcfxxnonm, hh 06 oco6eHHOCTHx hx pa 3 MHOxceHHH, hh o UHHaMHKe pa 3 BHTHH b nepBbix 
npoMexcyTOHHbix xo35ieBax (rnauyHKO, 1968; K0ie, 1982, h up.). BocnojmeHHK) 3 Toro 
npo6ejia b 3 HaHHTeubHoft Mepe h nocBameHO HacToamee nccjieuoBaHHe. CnopouHCTbi h 
uepxapHH Sanguinicola armata paHee onncaHbi He 6biJin. 
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MATEPHAJI II METOflbl 


ripyxiOBHKH Lymnaea stagnalis, 3apa>KeHHbie cnopouncTaMH He naeHTHc|3HUHpoBaHHoro 
BH,aa poaa Sanguinicola , 6bian co6paHbi b H30JiHp0BaHH0M BoaoeMe Ha OKpanHe noc. Be- 
peBO (JleHHHrpaacKaa 06a.). 3tot HeOoabmon npya (naomaab 3epKaaa b 3aBHCHMOCTH ot 
ce30Ha roaa He npeBbimaeT 50—60 m 2 ) cwjibHO 3arpa3HeH h nocToaHHO noaBepraeTca 
MOuiHOMy aHTponoreHHOMy B03aencTBHio. Haceaaiomaa ero cj^ayHa oOeaHeHa. Mojijhockh 
npeflCTaBjieHbi aHLnb o^hhm ynoMaHyTbiM Bbime bhzjom L. stagnalis. M3 pbi6 b BoaoeMe 
o6Hapy)KeHbi ToabKO Kapacn (Carassius carassius). 

C6op MaTepnajia 6bui npoBeaeH b nepnoa c ceHTaOpa 2000 no Man 2002 r. BcKpbiTHe 
Kapacen noKa3aao, hto ohh 3apaxeHbi BnaoM Sanguinicola armata (CKpaOnH, 1951) 
llojiOB03pejibix aepBen, npoayunpyiomHx anna, oOHapyacnTb He yaaaocb. OaHaKO BnaoBaa 
npHHaaae)KHOCTb Bcex noayaeHHbix 3K3eMnaapoB He Bbi3biBaeT comhchhh. 06 stom cbh- 
aeTeabCTByioT yHHKaabHbie ocoOchhocth KyTHKyaapHoro BOopyaceHna noKpoBOB MapHT 
S. armata (CKpaOnH, 1951). ToabKO y oco6en 3Toro BHaa no KpaaM ancTOBnaHoro Teaa 
pacnoaaraiOTca asa npoaoabHbix paaa oaeHb xpynHbix mnnoB, KOTopbie cjx)pMHpyiOTca, 
no-BHanMOMy, Ha paHHnx 3Tanax MapHToroHHH. Bo bcakom cayaae, aaace y caMbix Meaxnx 
h KDBeHnabHbix aepBen, H3 ancaa oOHapyxceHHbix HaMH npn BCKpbiTHH pbi6, 3th xapaKTep- 
Hbie aaTepaabHbie paabi uinnoB 6bian xopomo BbipaxeHbi. 

OOcaeaoBaHne «npyaoBon» nonyaauHH Lymnaea stagnalis noKa3aao, hto ohh 3apaxceHbi 
napTeHHTaMH Bcero 3 BnaoB Digenea (He HaeHTHcjDHunpoBaHHaa Xiphidiocercaria, Cercaria 
diplostomum chromatophorum h cnopouncTbi, npoayunpyiomHe ananHOK, OTHOcamnxca k 
MopcjDoaornaecKOH rpynne Lophocercarien; no: Luhe, 1909). Haanane b pbi6ax ToabKO 
oaHoro ynoMHHaBLneroca Bnaa Bnaa caHrBHHHKoana no3BoaaeT HaM cooTBeTCTBeHHO onpe- 
aeanTb oOHapyaceHHbix napTeHHT h uepxapnil xax cj3a3bi pa3BHTna Sanguinicola armata. 

B Hoa6pe, anpeae h nioae 6bian caeaaHbi c^HKcaunn renaTonaHKpeaca 3apaxceHHbix 
Lymnaea stagnalis. B xaaecTBe (JiHKcaTopa ncnoab30Baan acnaKOCTb Ey3Ha. llocae 3aanB- 
kh MaTepnaaa b napacjDHH 6bian H3roTOBaeHbi cepnn cpe30B ToamnHon 4 mkm. B xaaecTBe 
xpacHTeaa 6bia ncnoab30BaH reMaTOKcnanH BeMepa. HacTb npenapaTOB 6biaa aonoaHH- 
TeabHO OKpameHa 303 hhom. IloayaeHHbie npenapaTbi coaepacaan cnopouncT Sanguinicola 
armata h 3apoabiLnen uepKapnn Ha pa3Hbix 3Tanax 3M6pnoreHe3a. Cpe3bi 6bian nccaeaoBa- 
Hbi c noMombio MHKpocKonoB MEH-3, Loboval h Jenaval c HMMepcnoHHbiMH o6T>eKTHBaMH 
100X h 120x. Bee pncyHKH caeaaHbi c noMombio pncoBaabHbix annapaTOB PA-4 h PA-10. 
M3o6pa)KeHHa cpe30B noayaeHbi Ha MHKpocKone Carl Ziess, CHa6a<eHHOM BCTpoeHHon 
uncj3poBOH xaMepon, c Hcnoab30BaHneM oOtjCkthbob 20x, 40x h IOOx. 

PE3YJIbTATbI II OBCY^EHIIE 

floaepHne cnopouncTbi Sanguinicola armata , no KaaccncjDHKauHH TaaayHKO (1968), 
HecoMHeHHO, OTHOcaTca k Tnny ccf)epHaecKHx. Ohh hmciot HenpaBnabHO OKpyrayio cjDopMy 
h BHeurne npeacTaBaaioT co6oh cj^aKTHaecKH «TOHKOCTeHHbie MeinKH», xax sto aacTO h 
onncbiBaeTca b aHTepaType. Ha 3peabix xhbmx cnopouncTax paccMOTpeTb KaKne-anOo 
aeTaan hx opraHH3auHH npaKTnaecKH He npeacTaBaaeTca B03M0a<HbiM. 

M3yaeHne rHCToaornaecKHx cpe30B BbiaBnao 3HaaHTeabHO 6oaee caoacHyio KapTHHy, 
npnaeM KapTHHy anHaMHHHyio, h6o b pa3Hbie ce30Hbi roaa cTpoeHHe cnopouncT h BHeumne 
npoHBaeHHH hx reHepaTHBHOH aKTHBHOCTH OKa3aancb BecbMa pa3anaHbiMH. Oto o6cToa- 
TeabCTBO 3acTaBaaeT Hac npHBecTH 3 OTaeabHbix onncaHna cocToaHHa MHKporeMnnonyaa- 
Uhh aoaepHHx cnopouncT S. armata b cooTBeTCTBHH c ce30HHbiMH npoOaMH. llpeaBapaa 
3th onncaHHa, HeoOxoanMO cneunaabHO noaaepKHyTb, hto Bee oOcaeaoBaHHbie MoaaiocKH 
6bian oaeHb cnabHO 3apa*eHbi. riopaxeHne renaTonaHKpeaca h roHaabi 6biao npaKTnaecKH 
TOTaabHbiM. 

OceHHne npo6bi (HoaOpb 2000 r.). HenpaBnabHon cjDopMbi cnopouncTbi BbiTecHaiOT 
npaKTHaecKH Bee TKaHH BHyTpeHHOCTHoro MeLuxa (pnc. 1, A). CoxpaHaiOTca anuib OTaeab- 
Hbie anBepTHKyabi renaTonaHKpeaca h aonacTH roHaabi. CaMH cnopouncTbi ynaKOBaHbi 
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OHeHb rUlOTHO, TaK HTO MOK^y HHMH He OCTaeTCfl CB 060 AHbIX npOMOKyTKOB. CTOJlb >Ke 
njiOTHO ohh npnjieraioT h k ocTaTKaM BHyTpeHHHx opraHOB Mojunocxa (pnc. 1, E). Cyjw no 
pa3MepaM h coctoahhio repMHHajibHoro MaTepnajia, Bee ohh cocTaBjiaioT npaKTnnecKH 
o^HOBOspacmyK) rpynny. Ctchkh cnopouncT OTHOCHTejibHO tohkhc. CaMbin HapyxcHbin 
cjioh, no-BH^HMOMy cooTBeTCTByiomHH HapyxcHon njiacTHHKe TeryMeHTa, 3aMemo ymiOT- 
HeH h b 6ojibHJHHCTBe cjiynaeB xopomo BbmejiaeTCfl. Ero noACTHjiaeT HecKOJibKO 6ojiee 
TOJICTblH UHTOnjia3MaTHHeCKHH CJIOH, B KOTOpOM JlHUJb H3peAKa yAaeTCfl BbmeJlflTb He OHeHb 
neTKo o6oco6jieHHbie KjieTOHHbie TeppHTopHH, Bepo^mo npeACTaBjifliomne co6oh oxAejib- 
Hbie uHTOHbi TeryMeHTa. Flo 6ojibmen nacTH oh HMeeT bha CHHUHTnajibHOH njiacTHHKH, b 
KOTopon nooAHHonxe hjih He6ojibUJHMH rpynnaMH pacnojiaraiOTca AApa. EIocjieAHHe nojin- 
MopcJjHbi, ho, cyAfl no OTHOCHTejibHO cjia6on CTeneHH KOHAeHcaunn reTepoxpOMaTHHa, 
6oJIbLHHHCTBO H3 HHX cfjyHKUHOHaJlbHO eme AOCTaTOHHO aKTHBHbl. HnxaXHX MbIUJeHHbIX 
3JieMeHTOB KoxHO-MycKyjibHoro MemKa o6Hapy>KHTb He yxiaeTOi. 

Bee cnopouncTbi oOjiaAaiOT xopomo BbipaxeHHbiM o6mnpHbiM mH30uejieM, b KOTOpOM 
b 6ojibmoM KOJiHHecTBe pacnonaraioTca 3apOAbimn uepxapnn, HaxoAfliUHeca Ha caMbix 
pa3Hbix STanax 3M6pno- h Mopcf)oreHe3a — ot paHHnx «3apoAbimeBbix mapoB» (no TepMH- 
HOjiornn: Cheng, 1961) ao npaxTHHecxn nojmocTbK) ccJjopMHpOBaHHbix jihhhhok. CneAyeT 
nojtnepKHyTb, hto Bee oOcjieAOBaHHbie HaMH 3apa>xeHHbie mojuhockh b 3tot nepnoA BecbMa 
aKTHBHO 3MHTHpOBaJlH UepxapHH. 

B OTjiejibHbix ynacTxax npncTeHOHHOH 30Hbi mH30uejui npaxTHHecxn y Bcex cnopouncT 
pacnojiaraiOTCJi He6ojibmne cxonjieHHji tohkobojiokhhctofo MaTpnxca (pnc. 2). B oneHb 
peAxnx cjiynaax stot MaTpnxc o6pa3yeT tohkhc «tji>kh», nepeceKaiomne mn30uejib 
(pnc. 1, A). 

IlpaKTHHecKH Bcerjia b CKomieHmix MaTpnxca moxcho o6Hapy>KHTb xax OTAejibHbie 
flApa, Boxpyr KOTopbix Ha CBeTOonTHHecxoM ypoBHe He yaaeTca BbiflBHTb KjieTOHHbie 
TeppHTopHH, Tax h xopomo o6oco6jieHHbie xjieTKH. 9 { jx pa, norpyxceHHbie b MaTpnxc, name 
Bcero pacnojiaraioTca no ero nepncJjepHH h HHorAa o6pa3yiOT njiOTHbie CKonjieHHji 
(pnc. 2, A , E). Ohh hmciot HenpaBHjibHO TpeyrojibHyio hjih nojinroHajibHyio (JjopMy. Hx 
xapnonjia3Ma npaxTHnecKH He coAep>KHT reTepoxpOMaTHHa. Ot 5iAep Apyrnx kjictok KaK 
CTeHxn Tejia cnopouncTbi, TaK h cBjmHHbix HenocpeACTBeHHO c MaTpnxcoM ohh OTjinna- 
iotca HajiHHHeM OHeHb xpynHon npaBHjibHO oxpyrjiOH Hyxjieojibi. HHorjia 3th jiApa CBfl3aHbi 
He co cxonjieHHJiMH MaTpnxca, a c tohkoh bmcthjikoh mH30uejifl, xoTopaa Toxce (JjopMnpy- 
eTca 3a ero cneT. 

Hto >xe xacaeTca ynoMHHaBmnxoi Bbime kjictok, CBA3aHHbix co cxonjieHmiMH MaTpnx- 
ca, to ohh npe^cTaBjiflioT co6oil TnnHHHbie reHepaTHBHbie xjieTKH, HaxoAfliunecfl Ha 
pa3Hbix cTaunax AHcJxJjepeHUHpOBxn (pnc. 1, B — 27; 2, A). PacnojiaraioTCfl ohh, xax npaBH- 
jio, jiOBOjibHO pbixjio b nepnc})epHHecKHx 30Hax CKonjieHHfl MaTpnxca. 51 a pa caMbix Mejixnx 
H3 hhx couepxcaT MHoro reTepoxpOMaTHHa. MopcJjojiorHHecxn ohh cooTBeTCTByioT hcahc})- 
cJjepeH h,h poBa hh bi m xjieTxaM repMHHajibHbix Macc napTeHHT Apyrnx TpeMaTOA. llo Mepe 
pocTa xjieTOK h yBejiHHeHHfl oO^eMa auep b nocjieAHnx nponcxoAHT cnjibHaa AexoH- 
AeHcauna xpoMaTHHa (cTaAna «CBeTjibix» kjictok — no: ,E(o6poBOJibCKHH h Ap., 1983). 
H HaxoHeu, 3aMbixaioT stot p^A xpynHbie kactkh c 6a30c[)HjibH0H UHTonjia3MOH h 6ojib- 
ILIHM ny3bipbKOBHAHbIM flApOM, B KOTOpOM OTHCTJIHBO npOflBA5JCTCM He3HaHHTejlbHafl peKOH- 
AeHcauna reTepoxpOMaTHHa. 3 to 3pejibie reHepaTHBHbie xjieTKH. 

06biHHO p^aom c onncaHHbiMH Bbime KjieTOHHbiMH cxonneHn^MH pacnojiaraioTCfl h 
1 — 2 3M5pnoHa. TaxHM o6pa30M, 3th o6pa30BaHHji no Ha6opy cocTaBjiflioLunx hx 3jieMeH- 
tob cooTBeTCTByioT repMHHajibHbiM MaccaM napTeHHT cocajibmnxoB. 

BeceHHne npo6bi (anpejib 2001 r.). B MOjunocxax, coOpaHHbix bcchoh, npaxTHnecxH 
cpa3y >xe nocjie TaaHHfl jibAa, o6ma)i xapTHHa 3apa>xeHH5i ocTaeTC^ BHemHe Taxon xe. 
Bojibmoe xojihhcctbo npaxTHnecKH 0AH0B03pacTHbix cnopouncT njiOTHO 3anojm)ieT Bee 
npOMOxyTKH Me>KAy ocTaTxaMH AHBepTHxyjiOB renaTonaHKpeaca h BeTonex roHaAbi. 3a 
OHeHb peAKHMH HCKJHOHeHH^MH BCe CnOpOUHCTbl COAepXCaT 3HaHHTejlbHOe XOJIHHCCTBO 
3apoAbimen cjieAyiomero noxojieHmi (pnc. 1, E). OAHaKO AeTajibHbin aHajiH3 noxa3biBaeT, 
hto cocTOimne MHKporeMHnonyjuiuHH cnopouncT b 3tom cjiynae oxa3biBaeTC)i coBepmeHHO 
HHbIM. 


471 




Phc. 1. JJoHepHne cnopouHCTbi Sanguinicola armata. 

A — oceHHee 3apa>KeHHe, o6luhh bhm; B — 3pejibie uonepHHe cnopouHCTbi b 30He MHBepTHKyjia renaionaHKpeaca; 
B—JJ — repMHHajibHbie \iaccbi h MaTpHKc; E — BeceHHee 3apa>KeHHe, o6uimh bha; >K — aoHepHaa cnopouncTa, 
couepxaiuaa oco6b cJieuyioiueH reHepaunn c 3M6pnoHaMH‘, 3 — 3M6pnoH AOHepHeii cnopouHCTbi Ha cTau hh 
HaMajia cf>opMHpOBaHHH LUH3ouejia; M — jieTHee 3apa>KeHHe, o6iuhh bha; A" — K)BeHH;ibHbie AonepHHe cnopo¬ 
uHCTbi pflfloM c UHBepTHKyjioM renaTOnaHKpeaca; J1 — rpynna auep MaTpHKca b uereHepnpyiomeH cnopouHCte; 
M — Hanano cj)opMHpOBaHHH lOBeHHJibHOii AonepHeii cnopouHCTbi y ctchkh UHBepTHKyjia renaTOnaHKpeaca; dz — 
MHBepTHKyji renaTOnaHKpeaca; ddc — uereHepnpyioiuaa AonepHaa cnopouncTa; zk — reHepaTHBHaa KJieTKa; m — 
MaTpHKc; mc — «MaTpeujeMHaa» cTpyKTypa; pM — pa3pacTaioiuHHca MaTpHKc; him — th>kh MaTpHKca, nepece- 
Kaioiune uiH3oueJib; (fin — (})OpMHpyioiuaHCH neperopOAKa; 3dc — 3<>i6pHOH AonepHeii cnopouHCTbi; — 
3M6pHOH uepKapHH ; mdc — lOBeHHJibHaa AonepHaa cnopouncTa, mm — aupa m aTpHKca. MacuiTa6: A, E, H — 

0.05 mm, ocTajibHbie — 0.01 mm. 

Fig. 1. Daughter sporocysts of Sanguinicola armata. 

npeacae Bcero, b HenocpeflCTBeHHOH 6ah3octh ot ociaTKOB BHyipeHHHx opraHOB 
MOjuiiocKa-xo3flHHa noaBJiaioTCfl* npaB^a b He6ojibmoM KOJiHMecTBe, cmeHb MoJioflbie cno- 
pouHCTbi, uacTo jiHiueHHbie npocBda h cojtep>KamHe TOJibKO cnjiOLUHyio Maccy AHc}x})e- 
peHuwpyiomHxc^ reHepaTHBHbix h He,UHc}x})epeHUHpoBaHHbix kjictok. Eme pa3 ciie^yeT 
nojjnepKHyTb, mo TaKHx cnopouwcT OMeHb Majio — ohh npeaciaBjieHbi eauHHMHbiMH 
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Phc. 1 C npodojixceHue ). 


3K3eMruiflpaMn. B no,aaB.nflK)LneM SojibinnHCTBe k BHyTpeHHHM opraHaM Henocpe^CTBeHHO 
npHjieraiOT o6biMHbie 3pe;ibie cnopouncTbi. 

CTpoeHHe caMHX 3pe;ibix cnopouncT ocTaeTca npaKTHHecKH TaKHM xe, KaKHM oho 
6bi/io b «oceHHHx» MHKporeMHnonyufiuHjix. Ohh hmciot HenpaBUjibHyio cfjopMy h b 6oJib- 
iiiHHCTBe cjiynaeB coflepxaT o6iUHpHbiH LUH30uejib. npaB.ua, y OTAe;ibHbix oco6efi HawHHaeT 
yBejiHHHBaTbCJi o6i>eM MaTpHKca. 3a ero cneT cfjopMHpyiOTCfl neperopoaKH, pacceicaiomne 
no/iocTb cnopouHCTbi Ha HecKOUbKO n30Jinp0BaHHbix KaMep, b KOTOpbix h pacnojiaraiOTCfl 
pa3BHBaiOLUHec^ 3M6pnoHbi. OneHb pe^Ko BCTpenaioTCfl 3K3eMrui5ipbi, y KOTOpbix pa3poc- 
LLIHHCfl MaTpHKC nOMTH UeJIHKOM 3an0JIH5ieT LUH30Uejlb (pHC. 1, E). CoCTaB KJieTOHHbIX 
3JieMeHTOB MaTpHKca TaKxe npeTepneBaeT H3MeHeHHfl. ToJibKo y OTAejibHbix oco6ew coxpa- 
HaioTca repMHHajibHbie Maccbi onucaHHoro Bbime Tuna. Kax npaBHjio, kjtctkh b Marpnicce 
pacnojiaraiOTCfl HeynopflAOHeHHO, MHorwe H3 hhx npOABJiflfOT HBHbie npn3Haicn xiereHe- 
pauHH (ynjiOTHeHHe unTon.na3Mbi, «pa36yxaHne» a^ep h t. a.). CKa3aHHoe othochtca h 
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Phc. 2. repMHHaribHbie Maccw aonepHHX cnopouHCT Sanguinicola armata. 

A — CKOiuieHHe MaTpHKca c repMHHa/ibHOH MaccoH; E — MaTpHKC c aapaMH, ho 6e3 reHepaTHBHbix 3JieMeHTOB. 

06o3HaHeHH5i TaKHe xe, xax Ha puc. 1. 06. lOOx, ok. IOx. 

Fig. 2. Germinal masses of Sanguinicola armata daughter sporocysts. 

k $mpaM caMoro MaTpHKca. Y oraejibHbix cnopouncT b MaTpHKce noaBJunoTca ^OBOJibHO 
njiOTHbie CKoruieHHH oxpyrjibix npo3paHHbix *mep, b npHMeM6paHH0H 30He KOTopbix pacno- 
ziaraeTCfl y3Kaa «xaeMKa» reTepoxpoMaTHHa (pnc. 1 ,JK). CaM MaTpnxc CTaHOBHTca reTepo- 
reHHblM H pbIXJIbIM. 

Othctjihbo MeHaeTca cocTaB 3m6phohob, pacnojiaraiomHxcfl BHyTpn cnopouncT. HaM 
hh pa3y He yaajiocb o6Hapy>KHTb 3apo,abiLueH uepxapHH. 3to o6cTOflTejibCTBO oS^acHfleT 
tot c})aKT, hto o6cjie,aoBaHHbie HaMH mojuhockh He 3MHTHpoBajiH jihhhhok, a 3apaxceHHe 
6buio o6HapyxceHO TOJibKO npn BCKpbiTHH. 3M6pHOHbi HMeiOT xapaKTepHyio OKpyrjiyio 
c})opMy, a b caMbix xpynHbix H3 hhx noaBjiaeTca mejieBH^HbiH npocBeT, c})opMHpyK>mHHC5i 
3a cneT ^ereHepaunn nacTH 6jiacTOMepoB. Flo cyTH jjejia, nponcxo^HT c})opMHpoBaHHe 
HacToamero LUH30uejia (pnc. 1, 3 ). Bee 3to 3acTaB;i5ieT npe^nojiaraTb, hto BHyTpn flonep- 
hhx cnopouncT c})opMHpyK)Tca oco6h cjie^ayiomeH reHepaunn napTeHHT. 

Ho caMoe rjiaBHoe, noxcajiyii, 3aKjnoHaeTCH b tom, hto sth pa3MH0xcaK>mHecfl ^onepHne 
cnopouHCTbi nacTo pacnojiaraiOTca BHyTpn 6ojiee o6mHpHbix «KaMep», o6jia,aaK>mHx co- 
6cTBeHH0H «CTeHKOH» (pHC. 1, E) . KaK npaBH^O, 3T0 AOBOJIbHO njIOTHaa TOHXafl o6oJIOHKa, 
b kotopoh H3pe^Ka yaaeTca o6Hapy>xHTb xaxwe-TO KjieTOHHbie sjieMeHTbi. HHonaa b npo- 
CBeTe 3thx «xaMep» coxpaH5noTC5i ynacTKH MaTpnxca c onncaHHbiMH Bbiuie flereHepn- 
pyiomHMH HxtpaMH. 3to o6cTOATejibCTBO no3BOJiaeT HaM TpaxTOBaTb «xaMepbi» xax jtereHe- 
pHpyiomHe oco6h npefliuecTByiomeH reHepauHH ^onepHHx cnopouncT. B pe3yjibTaTe Toro, 
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hto pa3BHBaioiHHecfl MOJioubie cnopouHCTbi, npe^cTaBJieHHbie b stot momcht BpeMeHH 
OIlHCaHHblMH Bbliue pa3BHBaK)mHMHC^ 3M6pHOHaMH, B CBOK) OHepe^b TO^Ke He nOKH^aiOT 
«MaTepHHCKHH» no OTHomeHHK) k hhm opraHH3M, cj}opMHpyeTC5i xapaxTepHaa «MaTpeuieH- 
Ha^» CHCTeMa (pnc. 1, )K). 

JleTHHe npo6bi (niOHb 2001 r.). B jieTHHe Mecaubi coctoahhc jiOKajibHbix MnxporeMH- 
nonyn^uHH napTeHHT S. armata b MOJUiiocKax oxa3biBaeTC5i coBepuieHHO hhmm. riouaBJifl- 
iomee GojibinnHCTBO cnopouncT, 3anojiH5iiomHx npoMOxyTxn Moxuy opraHaMH, cTaHOB5iTC5i 
«nycTbiMH» (pHc. 1, M). Jlnuib b OT^ejibHbix ocoGax yaaeTCfl oGHapy>KHTb eunHHHHbie 
3M6pHOHbi pa3BHBaK)uxHxc5i uepxapnn. Bojibuiwe ynacTKH BHyTpeHHOCTHoro MemKa npn- 
oOpeTaiOT KpynHO^HeHCTyK) CTpyxTypy. npH stom noaBjiaiOTCfl MHoroHHCjieHHbie onarn 
coe^HHHTejibHOTKaHHoro nepepcoK^eHHfl stoh Maccbi. HHoma BHyTpn sthx OHaroB yuaeTCfl 
pa3JiHHHTb ocTaTKH pa3pyuiaiOLUHXC5i napTeHHT. fla h b caMHx cnopouncTax npoueccbi 
uereHepaunn Bbipa^xeHbi oneHb cnjibHo. B HexoTOpbix ocoGax ycnjieHHO pa3pacTaeTC5i 
MaTpHKc, b kotopom rpynnbi onncaHHbix Bbiuie uereHepnpyiomHX 5iuep oxa3biBaiOTC5i 
ocoOeHHo MHoroHHCJieHHbiMH (pHC. 1 , JI). reTeporeHHOCTb MaTpnKca 3aMeTHO ycnjiHBaeT- 
c a. HanGojiee njioTHbie ero ynacTxn CTaHOBflTca othctjihbo 303HH0cjDHjibHbiMH. CoGctbchho 
K jieTOHHbie sjieMeHTbi ctchkh Tejia nacTO OTCTaiOT ot caMoro HapyxHoro noKpoBHoro cjioa. 
OyHKunoHHpyiouxHx repMHHajibHbix Macc b Taxnx cnopouncTax oGHapy>KHTb He yuaeTCfl. 
OmejibHbie xjieTxn, Mopc|30.norHHecKH HanoMHHaiomHe uHcjDcjDepeHunpyiomHecfl reHepa- 
THBHbie sjieMeHTbi, xaoTHnecKH pacnojiaraioTca b MaTpHKce h ocTaTxax ii]H30ueji5i. HHorua 
yuaeTCfl HaGjuouaTb Hecneuncf)HHecKoe uejieHne KjieTOK, npnBOUflmee k noaBjieHHio Henpa- 
BHJlbHblX, pbIXJIbIX KJieTOHHbIX MaCC, npHHCM 3HaHHTeJlbHbie ynaCTKH TaKHX o6pa30BaHHH 
5 ibho no^BepraiOTCfl uereHepaunn. 

CoBepuieHHO HHa5i xapTHHa HaGjuouaeTca b ynacrxax, HenocpeucTBeHHO npHJieraiomHx 
KflHBepTHKyjiaM renaTonaHKpeaca h BeTonxaM roHaubi (pnc. 1, M , K). 3uecb noHTH cnjioin- 
hwm cjioeM pacnojiaraioTCfl oneHb MOJioubie cnopouHCTbi. Ohh xapaxTepn3yiOTC5i xpaiiHe 
HeOojibuiHMH pa3MepaMH, HMeioT noHTH npaBHjibHyK) oBajibHyio hjih oxpyrjiyio cjx>pMy. 
OaKTHHecKH Bee Tejio caMbix MOJioubix ocoGen npeucTaBjieHO ctchkoh Tejia h Maccon 
cjia6oAHcj3cj3epeHUHpoBaHHbix KjieTOK. B 6ojiee xpynHbix 3K3eMnji5ipax noflBJiaiOTCfl 3anaT- 
kh LUH30uejifl, rpynnbi uHcjx^epeHunpyiomHxcfl reHepaTHBHbix KjieTOK n ua>xe caMbie 

paHHHe 3M6pHOHbI. 

EcTecTBeHHO, hto npex<ue Bcero B03HnxaeT Bonpoc 06 HCTOHHnxe noflBJieHHfl 3toh 
reHepaunn lOBeHnjibHbix ocoGen. FIpocjieuHTb Bee ueTajin 3Toro npouecca HaM He yuajiocb. 
OuHaxo HexoTopbie xapTHHbi, HaGjnouaeMbie Ha rncTOJiorHHecKnx npenapaTax (pnc. 1, A/), 
3acjiy)KHBaK)T cneunajibHoro ynoMHHaHHfl. Y 3pejibix uonepHnx cnopouncT, b KOTopbix y*e 
MoryT np05iBji5iTbC5i onncaHHbie Bbliue npn3HaKH uereHepaunn, Ha CTOpOHe, oGpameHHon k 
noBepxHOCTH ^HBepTHKyjioB renaTonaHKpeaca, noaBjiaioTCfl HeGojibinne BbipocTbi, uejinxoM 
3anojiHeHHbie Maccon cjiaGojjncJjcjjepeHUHpoBaHHbix kjictok. 3th KOMnaKTHbie KjieTOHHbie 
rpynnbi OTcexaiOTca ot oGmen nojiocTH cnopouHCTbi tohkoh, ho OTHeTjMBO BbipaxceHHon 
neperopouxon, xoTopaa coeunHaeTca HenocpeucTBeHHO c caMbiM HapyxHbiM cjioeM noxpo- 
bob. B ^ajibHenmeM, no-BH^HMOMy, nponcxo^HT nojmoe oGocoGjieHne TaKnx otpoctkob. 

K cox<ajieHHio, b jiHTepaType, xax yx<e roBopnjiocb Bbime, npaKTHHecKH oTcyTCTByiOT 
no^poGHbie CBe,aeHH5i h o CTpoeHHH cnopouncT caHrBHHHKOJinu, h o6 ocoGchhoct^x hx 
pa3MHox<eHH5i. llojiyHeHHbie x<e HaMH uaHHbie noxa He no3BOJiHK)T nojmocTbio pexoHCTpyn- 
poBaTb CTpyxTypy MnxporeMHnonyji^uHH napTeHHT S. armata h uuHaMnxy ee H3MeHeHHH bo 
BpeMeHH, ouHaxo p^u momchtob 3acjiyx<HBaeT, Ha Haru B3m^u, cneunajibHoro ynoMHHaHHfl. 

K HHCjiy TBepuo ycTaHOBJieHHbix cj^axTOB b nepByio onepeub Hyx<HO othccth (|)eHOMeH 
CMeHbi reHepaunn uonepHnx cnopouncT S. armata b 3apaxeHHbix Mojunocxax. CMeHa 
noxojieHHH napTeHHT — ABjieHne uocTaTOHHO Hjnpoxo pacnpocTpaHeHHoe y npeucTaBHTe- 
jien caMbix pa3Hbix TaxcoHOB cocajibiunxoB, b to?/ nncjie h y npeucTaBHTejien rpynn, 
HecoMHeHHO poucTBeHHbix caHrBHHHxojinuaM. IlpaBua, cooTBeTCTByiouine uaHHbie no cnn- 
popxnuaM OTcyTCTByiOT. A bot npeucTaBHTejin ceM. Aporocotylidae n Schistosomatidae c 
3toh tohkh 3 peHH5i H3yHeHbi uocTaTOHHO nojiHO (floGpoBOJibcxHH h up., 1983; TajiaxTHO- 
HOB, floGpOBOJlbCKHH, 1998). Tax HTO B 3TOM OTHOUJeHHH CaHrBHHHKOJIHUbI He BblGHBaiOTC^ 
H3 oGuxero p^ua TpeMaTOu, bxou^u^hx b cocTaB OTp^ua Schistosomatida Sudaricov, 1961. 
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KoHKpeTHbie >xe ueTajiH npouecca CMeHbi reHepaunn oxa3biBaiOTC5i pa3JiHHHbiMH. 
M y anopoKOTHjiH#, h y umcTocoMaTHU 3pejibie oco6h onepeuHon reHepauHH uonepHHx 
napTeHHT b KOHue nepHOua reHepaTHBHOH aKTHBHocTH (nocne 3aBepmeHH5i npouyxuHH 
uepxapHn) oTpoxc^aiOT b reMouejib MOJiJHOCxa-xo35mHa HecKOJibKo ce6e nouoOHbix oco6en, 
3a cneT KOTopbix nocTOAHHo nonojiHaeTca jioxajibHaa rpynnHpoBKa napa3HTOB. Hnnero 
nouoOHoro y S. armata o6HapyxcHTb He yuajiocb. OTpoxcueHHfl cnopouwcTaMH oco6en 
cneuyiomero napTeHoreHeTHHecxoro noxojieHHfl He npoHcxouHT. B CTapbix cnopouHCTax 
nocjie 3aBepmeHH5i smhcchh uepxapnH HanHHaiOT cjDopMHpoBaTbca 3apoubimH cnopouHCT 
cneuyiomen reHepauHH, KOTopbie, xa k y*e roBopwjiocb Bbime, He noxHuaiOT MaTepHHCKHH 
opraHH3M, a no Mepe pocTa nocTeneHHo 3anojiH5noT ero mH3ouejib. Tojibxo TaxHM o6pa30M 
MOXCHO o6T>5ICHHTb, Ha Ham B3H15IU, nOflBJieHHe «MaTpemeHHbIX» CTpyKTyp, UOBOJIbHO HaCTO 
Ha6jnouaeMbix b 3apaxceHHbix MOJunocKax H3 «BeceHHeH» h «jieTHen» npo6. Hnnero 
nouo6Horo y upyrax TpeMaTOU uo chx nop onncaHO He 6biJio. 

He MeHee HHTepeceH Bonpoc h o cnoco6e cjjopMHpoBaHHfl lOBeHHJibHbix cnopouHCT, 
o6HapyxceHHbix HaMH b MOJunocKax H3 «BeceHHeH» h maBHbiM o6pa30M H3 «jieTHen» npo6. 
Hx no5iBjieHHe coBnauaeT c HanajioM MaccoBOH uereHepauHH CTapbix oco6en, nouaBJia- 
lomee 6ojibmnHCTBO KOTopbix k 3TOMy BpeMeHH nojiHocTbio yTpaHHBaeT cnoco6HocTb k 
HopMajibHOMy napTeHoreHeTHnecKOMy pa3MHoxceHHio. 06 stom CBHueTejibCTByeT oTcyTCT- 
BHe B TaKHX cnopouHCTax 3M6pHOHOB H CJjyHKUHOHHpyiOLUHX repMHHaJIbHbIX Macc. MMeHHO 
TaxHe cnopouncTbi 3anojiH5noT npaxTHHecxn Becb o6i»eM BHyrpeHHocTHoro Memxa moji- 
jnocxa. B 3toh ry6HaTO-5meHCTOH Macce HannHaeTCH HHTeHCHBHoe cjjopMHpoBaHHe coeuH- 
HHTejibHOTKaHHbix y3JioB, b KOTopbix h nponcxounT OKOHuaTejibHaH pe3op6uH5i norH6aio- 
luhx napa3HT0B. Y oco6eH, pacnonoxeHHbix b HenocpeucTBeHHOM xoHTaxTe c ocTaTxaMH 
UHBepTHxyjioB renaTonaHKpeaca, uereHepauHOHHbie H3MeHeHH5i xota h wuyr, ho Hecxojibxo 
MeuJieHHee. B stoh 30He HenocpeucTBeHHo Mexcuy tunica propria UHBepTHxynoB h npHJie- 
raioutHMH k Hen cnopouwcTaMH noaBJiaiOTCfl ynoMflHyrbie Bbime lOBeHHJibHbie oco6h. 
nocjieuHHe no cbohm pa3MepaM nacTo ycTynaioT 3M6pnoHaM cnopouHCT, KOTopbie b Macce 
pa3BHBaiOTC5i b Mojunocxax H3 «BeceHHeii» npo6bi. Ho caMoe rnaBHoe OTjiHHne 3axjnoHa- 
eTC5i b hx cTpyxType. axce caMbie «3pejibie» H3 o6Hapy>xeHHbix HaMH 3 m6phohob eme 
JlHUieHbl HaCT05HUHX nOKpOBOB, X0T5I B HHX y*e n05IBJI5ieTCa 3auaT0K UJH30UeJ15I. KjieTOH- 
HbiH cocTaB 3 m6phohob BecbMa reTeporeHeH, h6o b hhx npoTexaiOT oTHeTjiHBo BbipaxceH- 
Hbie npOUeCCbl KJieTOHHOH UHCjjcJjepeHUHpOBKH. 

06HapyxceHHbie b MOJunocKax H3 «jieTHen» npo6bi lOBeHHJibHbie oco6h xapaxTepH3yiOT- 
C5i, no cyTH uejia, aiibTepHaTHBHbiMH npH3HaicaMH: ohh oOjiauaioT xoporno BbipaxceHHbiMH 
noKpoBHbiMH CTpyKTypaMH, a y caMbix «MOJioubix» Becb o6i>eM Tejia 3anojmeH roMOMopc}}- 
HOH KJieTOHHOH MaCCOH, npeUCTaBJieHHOH CJia6ounc}x}3epeHUHpOBaHHbIMH KJieTKaMH. Uojxo6- 
Hbie KjieTOHHbie CKon/ieHHfl, xax yxce roBopHJiocb Bbime, yaaBajiocb o6Hapy>KHTb b HanpaB- 
jieHHbix b CTopony UHBepTHxyjiOB renaTonaHKpeaca BbipocTax CTapbix cnopouHCT. Bee 3to 
no3BOJi5ieT npeunonaraTb, hto b paccMaTpHBaeMOM cjiynae Mbi HMeeM uejio c xaxHM-To 
HOBbiM, eme He onHcaHHbiM b jiHTepaType cnoco6oM pa3MHO>xeHH5i cnopouHCT Digenea. 

Pa6oTa BbinojmeHa npH cjjHHaHCOBOH nouaep^xxe PoccHncxoro cjjOHua cjjyHuaMeHTajib- 
Hbix HccneuoBaHHH (npoeKT N« 01-04-49646). 
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PARTHENOGENETIC GENERATIONS OF SANGUINICOLA ARMATA 
(TREMATODA: SANGUINICOLIDAE) 

I. V. Sendersky, I. V. Kurbatov, A. A. Dobrovolsky 

Key words’. Trematoda, Sanguinicolidae, Sanguinicola armata , parthenogenetic, generation. 

SUMMARY 

Daughter sporocysts of Sanguinicola armata are represented by several generations, changes of 
which goes synchronously with the changes of year seasons. Young individuals beginning the 
reproductions form exclusively cercariae. The old sporocysts begin to produce sporocysts only. These 
young sporocysts do not quit the organism of the old sporocyst. Therefore, series of sporocysts inside 
other sporocysts are often observed in hystological cross-sections. Germinal masses of daughter 
sporocysts of S. armata have some specific characters, which are not observed in analogous organs in 
daughter sporocysts of other trematode species. 
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